Characterization of a solvent resistant and thermostable aminopeptidase from the hyperthermophillic bacterium, Aquifex aeolicus.
A leucine aminopeptidase gene of Aquifex aeolicus, a hyperthermophilic bacterium, was cloned and expressed in Escherichia coli, and its expression product was purified and characterized. The expressed protein was purified to homogeneity by using heat to denature contaminating proteins followed by ion-exchange chromatography to purify the heat-stable product. The purified enzyme gave a single band on SDS-PAGE with a molecular weight of 54 kDa. Kinetic studies on the purified enzyme confirmed that it was a leucine aminopeptidase. The optimum temperature for its activity was around 80 degrees C and the optimum pH was in the range from 8.0 to 8.5. It was stable at high temperatures and 27% of its activity was retained after heating at 115 degrees C for 30 min. The purified enzyme had a pH stability range between 4.0 and 11.0. This aminopeptidase was highly resistant to organic solvents such as methanol, ethanol, tetrahydrofuran, dimethyl sulfoxide, acetone, acetonitrile, dimethyl formamide, 1-propanol, 2-propanol, and dioxane.